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Japanese applica-fcion patent laid-open publication 
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Inventors : Izumi Nakamura et al 
Applicant : ULVAC CORP, 

1 - Page 386, rlcrht lower aalumn , line 15 - Page 397. rlahiz 

upper column, line 15 

(Operation) 

When the untreated substrate is mounted on one of the 

substrate support portions having two stages of an upper and a 

lower stages, the mounting of the treated substrate on another 

of the substrate support portions is carried out under the 
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vacuum condition. tJext, with this condition, the untreated 
substrate is carried out to a predetermined treatment chamber, 
after that the vacuum tank is formed to the atmospheric 
pressure, and the untreated substrate is carried in the above 
stated one substrate support portion, then the treated 
substrate is carried out to a predetermined place under the 
atmosphere. Next, the vacuum tank is evacuated and the above 
stated operations are repeated. 

Among the above states series of the workings, the 
working, in which the vacaum tank is made to the atmospheric 
pressure and the untreated substrate is carried in one 
substrate support portion and the treated substrate is carried 
out to the predetermined place of the atmosphere and the 
vacuum tank is evacuated, is completed during the time in 
which the untreated substrate which has transferred earlier 
than to the treatment chamber is remained to be treated* 
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2 - Paore 3S7 , left upper column, line 10 - Paae 387. rlaht 
upper column, line 15 
( Embodiment ) 

Hereinafter, CVD apparatus of the embodiment according 
to the present invention will be explained referring to 
drawing - 

Fig. 1 shows a whole view of this apparatus (1) and in 
the left and the right a pair of cvd reaction chambers (2a) 
and (2b) are provided, between these reaction chambers a 
buffer chamber (3) is provided- To an partitioning wall 
between the buffer chamber (3) and the both reaction chambers 
{2a) and (2b), gate valves (4a) and (4b) are provided, through 
these elements the delivery of the wafer is carried out. In a 
front portion of the buffer chamber (3) a wafer exchanging 
chamber (3) according to the present invention is provided, 
through a gate valve (6) between these chambers (3) and (5) 
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the delivery of the wafer is carried out. 

In the buffer chamber (3) a wafer transmission 
mechanism (7) is provided, this mechanism provides a 
transportation use fork (8)/ and as shox-m in the arrow mark a 
the mechanism can be rotated freoly around the center axis (9) 
and further as shown in the arrow mark b the fork can be 
extended and contracted freely. To both sides wall portions 
of the wafer exchanging chamber (5) the gate valves (10) and 
(11) are provided, one side of these an untreated wafer carry- 
in use belt (12) is provided, from an untreated wafer stock 
cassette (13) with the predetermined timing and the untreated 
wafer is taken out automatically per one sheet and according 
to the belt (12) the untreated wafer is carried in the wafer 
exchanging chamber (5). Further, in another side a treated 
wafer carzry-out use belt (14) is provided and the treated 
wafer is carried in to a treated wafer stock cassette (15). 
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3 . Pacre 389, left lower column, line 4 - Pacze 390, right 
upper column, line 7 

In above the construction of this embodiment is 
explained and next the operation of this will be explained. 

A - F in Fig, 10 show the respective height position of 
the substrate support body (24) and according to this 
embodiment it can be understood that the substrate support 
body (24) can take five (5) height positions. Further ^ the 
level of the fork (8) which extends and extracts from the 
buffer chamber (3) is constant and the levels of the belt 
conveyors (56a), (56b), (57a) and (57b) are constant. In Fig. 
10, the shape of the substrate support body (24) is shown 
simplify and to be understood easily in the drawing an upper 
stage support portion (58) and a lower stage support portion 

(59) of the wafer are shown ^ shape upper arm and ^ shape 
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lower arm and they are shown using U and D. (Namely^ U and D 
are equivalent to the upper stage support portion (58) and the 
lower stage support portion (59)). Herein, the substrate 
support body (24) is positioned at the height position A in 
Fig. 10 and the untreated wafer (47) is mounted on the upper 
stage suppoirt portion u* Further the both valve gates (10) 
and (11) are closed- (The gate valve (6) is opened and is 
under the vacuum condition). in this condition, the fork (8) 
is extended from the buffer chamber (3) and mounts the treated 
wafer (47') and as shown A in Fig- 10 the fork reaches to 
between the upper stage support portion U and the lower stage 
support portion D, 

Herein, the substrate support body (24) is ascended to 
the position shown B in Fig- 10- On the way to this ascent 
the treated wafer (47*) is mounted on the lower stage support 
portion D and is stopped at here and further the substrate 
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support body (24) is ascended and is stopped at the position 
shown B in Fig- 10, Herein / the fork (8) is positioned at the 
position (in the groove (52a)) shown in figure by separating 
the treated wafer (47'). In this position^ the fork (8) is 
retarded to the buffer chainber (3) as shown in an arrow mark. 

As shown C in Fig- 10 the substrate support body (24) 
is descended and takes again the height same to the height A 
in Fig* 10* Next^ the fork (8) is extended as shown C in Fig- 
10 from the buffer chamber (3) in the wafer exchanging chamber 
(5) and takes the position shown in figure. The substrate 
support body (24) is moved to the lower portion and takes the 
position D in Fig. 10- Accordingly^ according to the fork (8) 
the untreated wafer (47) is mounted and held- Next, the fork 
( B ) is retarded to the buffer chamber ( 3 ) . 

AS shown in £ in Fig* 10, the substrate support body 
(24) is moved further to the lower portion. At this position, 
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the gate valve is closed ^ the wafer exchanging chamber (5) is 
returned under the atmospheric pressure. And the gate valves 
(10) and (11) are opened. 

When the substrate support body (24) is stopped at the 
position E in Fig. 10, the treated wafer (47') is mounted on 
the belt conveyors (57a) and (57b) as shown in figure - 
Herein, since the gate valves (10) and (11) are opened^ the 
treated wafer (47') is passed through an opening (lla) and is 
transported by the belt conveyor (24) and is led into the 
treated wafer cassette (15). The substrate support body (24) 
is moved further to the lower portion and takes the position F 
in Fig^ 10, In this position, the belt conveyors (12) (56a) 
and (56b) are positioned to the upper portion from the upper 
support portion u at the substrate support body (24)^ and the 
wafer (47) which is taken out from the untreated wafer 
cassette (13) is transported according to the belt conveyor 
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(12) and is passed through an opening (14a) and is led into 
the wafer exchanging chamber (5). Next, the substrate support 
body (24) is moved to the upper portion and takes again the 
position A in Fig- 10. Namely, the belt conveyors (56a), 
(56b), (57a) and (57b) are positioned to the lower portion of 
the substrate support body (24). The untreated wafer (47) is 
mounted on the upper stage U. Herein, the gate valves (10) 
and (11) are closed, the exchanging chamber (5) is evacuated 
under the vacuum condition. Next, as stated in the beginning, 
the gate valve (6) is opened and from the buffer chamber (3) 
the fork (8) mounts the treated wafer (47') to the wafer 
exchanging chamber (5) and reaches to the position ^ in Fig* 
10. Hereinafter, the above stated operations are repeated* 
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